What is claimed is: 

1 -^1 . A digiialimage texture analyzing method comprising the step of 

2 ^obtaining a texture descriptor including a mean of pixel values of an original image 

3 as a texture feature. \ 

1 2. The method according to claim 1 , wherein the texture feature further 

2 includes a variance of the pixel values of the original image. 

1 3. A digital imageitexture analyzing method comprising the step of 

2 obtaining a texture descriptoaincluding a variance of pixel values of an original 

3 image as a texture feature. 1 

1*3 4. A digital image texture analyzing method comprising the steps of: 

251 (a) obtaining a mean (//I) and a variance ( ao ) of pixel values of an original 

3;=j image; I 

4*3 (b) obtaining m x n filtered images by filtering the original image using 

% predetermined filters, each havifig a unique combination of one of m scales and one 

6iJ of n orientations, where m and nlare predetermined positive integers; 

753 (c) calculating means (//,! ju 2 , M** ) and variances (en, , an cr m „ ) of 

8£3 the respective filtered images; arra 

9 U (d) obtaining a texture descriptor having the mean ( ju 0 ) and the variance ( ao ) 

10 of the pixel values of the original image obtained in the step (a), and the means (//„, 

11 M2l Mmn ) and the variances {A,<t 2 , cr m ) of the respective filtered images 

12 obtained in the step (c), as texture features. 

1 5. The method according toVilaim 4, wherein the predetermined filters are 

2 Garbor filters. \ 

1 6. A computer-readable recording medium for storing program codes for 

2 performing a digital image texture analyzing method comprising the steps of: 

3 (a) obtaining a mean ( // 0 ) and a variance ( ao ) of the pixel values of an 

4 original image; \ 
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5 (b) obtaining m x n filtered images by filtering the original image using 

6 predetermined filters, each haVig a unique combination of one of m scales and one 

7 of n orientations, where m and n\are predetermined positive integers; 

8 (c) calculating means ( /u n \ 2l M mn ) and variances ( a „ . a 2 i <r mn ) of 

9 the respective filtered images; and 

10 (d) obtaining a texture descriplW having the mean (// 0 ) and the variance ( ao ) 

1 1 of the pixel values of the original imagiobtained in the step (a), and the means (//„ , 

n Mll Amn ) and the variances ( an , X a m „ ) of the respective filtered images, 

13 obtained in the step (c), as texture features. 

1 7. The recording medium according to claim 6, wherein the 

2j2 predetermined filters are Garbor filters. 

iJfj 8. A digital image texture am lyzing apparatus comprising 

2 C 2 a mean/variance calculating uni^vhich calculates a mean and a variance of 

3lH pixel values of an original image; and 

4 ± a texture descriptor setting unit^/hich sets the mean and the variance as 

5^ ? texture descriptors 

r ~ 

fy 

H 9. The apparatus accordifig to claim 8, further comprising a filtering unit 

2 4 which filters the original image usini predetermined filters, each having a unique 

3 combination of one of m scales anp one of n orientations, where m and n are 

4 predetermined positive integers, Jo obtain m x n filtered images, 
5 
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wherein the mean/varianfe calculating unit obtains the mean (// 0 ) and the 
variance (<r 0 ) of the pixel valuei of the original image and the means (// u 0, p n 0, 
Mmn 0) and the variances ( a „ L, a mn ) of the respective filtered images, and 



6 
7 

8 wherein the texture descriptor setting unit obtains a texture descriptor having 

9 the mean and the variance (cr 0 ) of the pixel values of the original image, and 
the means (//„ , /*„ , .... M mn \ and the variances { a ,, , a 2 , ..... cr m „ ) of the respective 



1 1 filtered images, as texture features. 
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10. A digital image sealing method comprising searching for an image 
having a similar texture descriptorY a query image using a texture descriptor having 
a mean and a variance of the pixel values of an original image as texture features. 

11. A digital image texture analyzing method for evaluating a similarity of 
textures of two arbitrary digital images by Obtaining a matching metric between the 
two arbitrary images, the method comprisingicalculating a matching metric including 
absolute differences between means of pixefyalues of the two arbitrary digital 
images. 
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12. The method according to claim 
includes absolute differences between varian 
image. 



1 , wherein the matching metric further 
;es of the pixel values of the original 



1 3. A digital image texture analyzii/g method for evaluating a similarity of 
textures of two arbitrary digital images by obtaining a matching metric between the 
two arbitrary images, the method comprisii/g calculating a matching metric including 
absolute differences between variances o/ pixel values of the two arbitrary digital 
images. 

14. A digital image texture analyzing method for evaluating a similarity of 
textures of two arbitrary digital image! by obtaining a matching metric between the 
two arbitrary images, the method comprising the steps of: 

(a) obtaining m x n filtered iiiages with respect to the two arbitrary images 
using predetermined filters, each Having a unique combination of one of m scales 
and one of n orientations, where ijp and n are predetermined positive integers; and 

(b) calculating the matchinfg metric defined by: 



d(i, j) i I> m , n (U j)+b 
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with respect to an original imagLind the m x n filtered images, where a mean and a 
variance of pixel values of the respective filtered images are /, and <r , a mean and 
a variance of pixel values of the original image are // 0 and ao . 



b = 



a(ao) 



f'>-i/ J) j 
. d m A l >J) — 



<J m,n Umji 



cc(a m . n ) 



, and <x( ) is a 



predetermined scaling function. 
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1 5. The method according to c^im 14, wherein the predetermined filters 
are Garbor filters. 
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16. A computer-readable recording medium for storing program codes for 
performing a digital image texture analyzing method for evaluating a similarity of 
textures of two arbitrary digital images b| obtaining a matching metric between the 
two arbitrary images, the method composing the steps of: 

(a) obtaining m x n filtered images with respect to the two arbitrary images 
using predetermined filters, each having a unique combination of one of m scales 
and one of n orientations, where m ajpd n are predetermined positive integers; and 

(b) calculating the matching metric defined by: 



k J) = J) +b 




with respect to an original image and the m x n filtered images, where a mean and a 



of pixel values of th/respective filtered images are and <x, a mean and 



variance 



1 



a variance of pixel values oMhe original image are //„ and ao , 



b = 



+ 



a(ao) 



lid m , n (i,j) = 



+ 



O m,n O mji 



, and a( ) is a 



predetermined scaling function. 
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1 7 The recording medium according to claim 16, wherein the 

X 



2 predetermined filters are Garbor filters 
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1 8. A digital image texture\analyzing apparatus for evaluating a similarity of 
textures of two arbitrary digital image! by obtaining a matching metric between the 
two arbitrary images, the apparatus comprising: 

(a) a filtering unit which obtains iX x n filtered images with respect to the two 
arbitrary images using predetermined filtW each having a unique combination of 
one of m scales and one of n orientations\where m and n are predetermined positive 
integers; and 

(b) a matching metric calculating uni^which calculates the matching metric 
defined by: 
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with respect to an original image and the ml n filtered images, where a mean and a 
variance of pixel values of the respective fijered images are // and a, a mean and 
a variance of pixel values of the original image are // 0 and ao , 



b = 



Mo 



"So" 



a(Mo) 



Oo' * ' (To 7 ' 



a(cxo) 



. dm,n(i'j) 



O m,n (J m,n 



a( (Jm.n) 



, and a( ) is a 



14JH predetermined scaling function. 



1 9. The apparatus according to claim 1 8, wherein the predetermined filters 
are Garbor filters. 

20. A digital image telture analyzing method for evaluating a similarity of 
textures of two arbitrary digital images by obtaining a matching metric between the 
two arbitrary images, the method comprising the steps of: 

(a) obtaining filtered/mages using predetermined filters having different 
orientation coefficients witl respect to the two arbitrary images; and 

(b) obtaining a maiching metric by calculating a minimum value of a sum of 
absolute differences betleen means of pixel values with respect to an arbitrary 
filtered image and imagJs filtered by filters having orientation coefficients different 
from those of filters use! for filtering the arbitrary image. 
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21 . The method according 
are Garbor filters. 



(to claim 20, wherein the predetermined filters 



22. A digital image texture analyzing method for evaluating a similarity of 
textures of two arbitrary digital images bL obtaining a matching metric between the 
two arbitrary images, the method composing the steps of: 

(a) obtaining filtered images usinglpredetermined filters having different 
orientation coefficients with respect to th< two arbitrary images; and 

(b) obtaining a matching metric by calculating a minimum value of a sum of 
absolute differences between variances if pixel values with respect to an arbitrary 
filtered image and images filtered by filters having orientation coefficients different 
from those of filters used for filtering the/arbitrary image. 
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23. The method according Xcj claim 22, wherein the predetermined filters 
are Garbor filters. 

24. The method according to claim 22, wherein the step (b) includes the 
step of obtaining a matching metric by calculating the minimum value of an added 
value of the sums of absolute differences between the means and the variance of 
the pixel values with respect to/he arbitrary filtered image and the images filtered by 
the filters having orientation c/efficients different from those of the filters used for 
filtering the arbitrary image. 



25. The methodfeccording to claim 22, wherein the step (a) includes the 
step of (a 1 ) obtaining m x/n filtered images with respect to the two arbitrary images by 
filtering an original imagl using predetermined filters, each having a unique 
combination of one of nf scales and one of n orientations, where m and n are 
predetermined positiv Jintegers; and wherein the step (b) includes the step of (b 1 ) 
calculating the matching metric defined by: 



dm,n(ij) = 




r*m,n 



<j) 

f*m,n®t 



<*(M m ,n) a (M m .«) 



\ ( 

+ 



O m,n 



U m,n®t 



OC( (Jm,n) a(<Tm,n) 
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with respect to the m x n filtered imageV where a mean and a variance of pixel 
values of the respective images are // a\d a, K is a predetermined positive integer 
representing a number of orientations to b\ considered, @ denotes a modulo shift 
function, and a( ) is a predetermined scaling function. 



1 26. The method according to claim|25, wherein the step of (b 1 ) calculating 

2 the matching metric further defined by: 
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dm,n(h j) ~ raimztiK 



u (i} 

r* m,n 



<X(» m J <*(4n.n) 



+ 



CTm.n O m,n®t 



a((T m .n) <X(cT m .n) 



with respect to the m x n filtered images, wrfere the mean and the variance of the 
pixel values of the respective images are J and a, a mean and a variance of pixel 
values of the original image are Mo and of, K is the predetermined positive integer 

oo i} -c/o J 

representing the number of orientations ib be considered, b = "~° 



a(ju 0 ) 



cc(cto) 



® denotes the modulo shift function, /nd cc( ) is the predetermined scaling function. 

27. A computer-readableAcording medium for storing program codes for 
performing a digital image texture^nalyzing method for evaluating a similarity of 
textures of two arbitrary digital jffages by obtaining a matching metric between the 
two arbitrary images, the method comprising the steps of: 

(a) obtaining m x n fil/red images with respect to the two arbitrary images 
using predetermined filters/each having a unique combination of one of m scales 
and one of n orientation/where m and n are predetermined positive integers; and 

(b) calculating thl matching metric defined by: 




dm,n0> j) = minf/srs* 2 



u (i) 

A* m,n 



(j> 

r 1 m,n®t 



<X(V m ,„) <*(M m ,n) 







f 




+ 




) 







(J m,n 



<J m.n®t 



(*( <7m, n ) <*( CTm.n) 



with respect to trie m x n filtered images, where a mean and a variance of the pixel 
values of the respective images are // and <x, K is a predetermined positive integer 
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1 1 representing a number of orientates to be considered , © denotes a modulo shift 

12 function, and <x( ) is a predetermined scaling function. 

1 28. The computer-readablesecording medium according to claim 27, 

2 wherein the step of (b') calculating theVnatching metric further defined by: 
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d m ,nO> J) - min i^k 








m, n 





M (i> \ 


u (j) 
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O m,n 


<*( Mm.n)\ 


a(M m , n ) 
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&( CXm.n) 



U m,n@t 



+ b 
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with respect to the m x n filtered image!, where the mean and the variance of the 
pixel values of the respective images afe M and a, a mean and a variance of pixel 
values of the original image are ft, arm ao > K is the predetermined positive integer 
representing the number of orientations to be considered, 



a(Mo) 



CC(<Jo) 



, © denotes the modulo shift function, and a( ) is the 



& n predetermined scaling function. 
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29. A digital image texture analyzing apparatus for evaluating a similarity of 
textures of two arbitrary digital images by obtaining a matching metric between the 
3i3 two arbitrary digital images, thjf apparatus comprising: 

a filtering unit which obftains m x n filtered images with respect to the two 
arbitrary images by filtering jfn original image using predetermined filters, each 
having a unique combination of one of m scales and one of n orientations, where m 
and n are predetermined positive integers; and 

a matching metric Calculating unit which calculates the matching metric 
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defined by: 



dmj,(iJ) = rami$isK 



u (l) 

r~m,n 



u (i) 



<*(M m ,n) a (f m J 



U m.n 



O m.n' 



m,n®t 



a( <7m,n) a ( CTm.n) 



+ b 



10 with respect to the m x nViltered images, where a mean and a variance of pixel 

1 1 values of the respective filtered images are // and a , a mean and a variance of 
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pixel values of the original image Ite // 0 and ao . K is a predetermined positive 
integer representing the number of Vientations to be considered, 



A* -A" 



o ! o i) -c ( o j) 



a(cro) 



© denotes a modulo shift function, and a( ) is a 



predetermined scaling function. 

30. A digital image texture analyzing method for evaluating a similarity of 
textures of two arbitrary digital imageslby obtaining a matching metric between the 
two arbitrary images, the method comlrising the steps of: 

(a) obtaining filtered images usjig predetermined filters having different scale 
coefficients with respect to the two arbitrary images; and 

(b) obtaining a matching metril by calculating a minimum value of a sum of 
absolute differences between means! of pixel values with respect to an arbitrary 
filtered image and images filtered b Jfilters having scale coefficients different from 
those of filters used for filtering theirbitrary image. 

31 . The method accordjng to claim 30, wherein the predetermined filters 
are Garbor filters. 

32. A digital image texture analyzing method for evaluating a similarity of 
textures of two arbitrary digit/ images by obtaining a matching metric between the 
two arbitrary images, the m^hod comprising the steps of: 

(a) obtaining filterec/mages using predetermined filters having different scale 
coefficients with respect to the two arbitrary images; and 

(b) obtaining a matching metric by calculating a minimum value of a sum of 
absolute differences beLeen variances of pixel values with respect to an arbitrary 



filtered image and images filtered by filters having scale coefficients different from 
those of filters used for filtering the arbitrary image. 

33. The |ethod according to claim 32, wherein the predetermined filters 
are Garbor filters. 
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34. The method according toVlaim 32, wherein the step (b) includes the 
step of (b') obtaining a matching metric ly calculating the minimum value of an 
added value of the sums of absolute differences between the means and a variance 



of the pixel values with respect to an arbi 
filters having scale filters different from th 
image. 



rary filtered image and images filtered by 
Dse of filters used for filtering the arbitrary 



35. The method according to cliim 32, wherein the step (a) includes the 
step of (a') obtaining m x n filtered image! with respect to the two arbitrary images by 
filtering an original image using predetermined filters, each having a unique 
combination of one of m scales and bnefof n orientations, where m and n are 
predetermined positive integers; and whtrein the step (b) includes the step of (b') 
calculating the matching metric defined jpy. 



d(ij) = mmpz° , l 



s-i 



"m+p,n 



Mm+q,n 



C m+ p.n (Tm+q,n 
&( Cm+p.n) a (o~m+q,n) 



with respect to the original image anfl the m x n filtered images, where a mean and a 
variance of pixel values of the resp/ctive images are M and a, S is a predetermined 
positive integer representing a nujfiber of scale coefficients to be considered, and 
a( ) is a predetermined scaling furiction. 

36. The method acc/rding to claim 35, wherein the step (b") includes the 
step of calculating the matching metric defined by: 



d(i, j) = mm p^ > 




Mm 



+q,n 



/^m + p,n 



+ 



(T m+p,n 



CJ m+q,n 



OC(<Jm+p,n) a ( CT m+q.n) 



+ b 



with respect to the original image and the m x n filtered images, where the mean and 
the variance of the dixel values of the respective images are // and a, a mean and 
a variance of pixel Values of the original image are // 0 and ao . 
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b = 



a(ao) 



S is the Redetermined positive integer representing the 



number of scale coefficients to be cons\dered, and a( ) is the predetermined scaling 
function. 



37. A computer-readable recon 
performing a digital image texture analyzi 
textures of two arbitrary digital images by 
two arbitrary images, the method compris 

(a) obtaining m x n filtered images 
filtering an original image using predeter 
combination of one of m scales and one 
predetermined positive integers; and 

(b) calculating the matching metri 



jng medium for storing program codes for 
ig method for evaluating a similarity of 

»btaining a matching metric between the 

ig the steps of: 

ith respect to the two arbitrary images by 
jined filters, each having a unique 
|f n orientations, where m and n are 

defined by: 



d(i, j) 



min p = °;' 

q =0,1 



SI 



m + p, n 



M m + q,n 



<y m + l 



—J 

O m + q,n 



CC( Cr m + p, n ) &( &m + q,n) 



with respect to the original image an/ the m x n filtered images, where a mean and a 
variance of pixel values of the respective images are //and <r, S is a predetermined 
positive integer representing a number of scale coefficients to be considered, and 
<x( ) is a predetermined scaling function. 

/ 

38. The computer-refidable recording medium according to claim 37, 
wherein the step (b) includeslhe step of calculating the matching metric defined by: 



s-it 



m+p.n 



m+q,n 



+ 



(T m+ p,n 



m+q,n 



&(cTm+p,n) a (cTm+q.n) 



+ b 



with respect to the originil image and the m x n filtered images, where the mean and 
the variance of the pixel values of the respective images are ft and a, a mean and 
a variance of pixel valuesM the original image are // 0 and tro . 
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cc(cro) 



, S is the predetermined positive integer representing the 



7 number of scale coefficients to be considered and a( ) is the predetermined scaling 

8 function. 
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39. A digital image texture analyzing* apparatus for evaluating a similarity of 
textures of two arbitrary digital images by obtaining a matching metric between the 
two arbitrary images, the apparatus comprising: 

a filtering unit which obtains m x n filtered images with respect to the two 
arbitrary images by filtering an original imagJ using predetermined filters, each 
having a unique combination of one of m scales and one of n orientations, where m 
and n are predetermined positive integers jand 

a matching metric calculating unit^hich calculates the matching metric 

defined by: 



d(i, j) = min 



s-i 



M m + pfn 



M m + q,n 



cr m + 



m + p,n 



CX m+q,n 



<%( 0~m + p.n) a ( <? m + q,n) 



with respect to the original image/nd the m x n filtered images, where a mean and a 
variance of pixel values of the respective images are // and v , S is a predetermined 

positive integer representing /number of scale coefficients to be considered, and 

/ 

<x( ) is a predetermined scaling function. 



40. The apparafus according to claim 39, wherein the predetermined filters 
are Garbor filters. 

41 . The apparatus according to claim 39, wherein the matching metric 

ll 

calculating unit calculates the matching metric defined by: 



s-i 



m+p,n 



m+q.n 



a (M m+p J a (M m + q .n) 



CT m+p,n 



cri, 



m+q,n 



<X( Om+p.n) a((Jm+q,n) 



+ b 
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with respect to the original image arM the m x n filtered images, where the mean and 
the variance of the pixel values of theWpective images are // and a, a mean and 
a variance of pixel values of the original image are //„ and a 0 . 



b = 



j) 



a(o-o) 



, S is the predetermined positive integer representing the 



number of scale coefficients to be considered, and a( ) is the predetermined scaling 
function. 

42. A digital image textual analyzing method for evaluating a similarity of 
textures of two arbitrary digital images by obtaining a matching metric between the 
two arbitrary images, the method comprising the steps of: 

(a) obtaining filtered irdages using predetermined filters having different 
orientation and scale coefficients with respect to the two arbitrary images; and 

(b) obtaining a matching metric by calculating a minimum value of a sum of 
absolute differences between variances and means of pixel values with respect to an 
arbitrary filtered image^and images filtered by filters having scale and orientation 
coefficients different from those of filters used for filtering the arbitrary image. 
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